Abstract 25-35 -induced toxicity by decreasing oxidative stress and attenuating apoptosis mediated by both the mitochondrial apoptotic pathway and the ER stress pathway. To further elucidate the molecular mechanisms underlying the neuroprotective effects of cyanidin, we investigated 25-35 -treated human neuroblastoma cell line [25][26][27][28][29][30][31][32][33][34][35] Furthermore, pretreatment with cyanidin greatly promoted the translocation of the Nrf2 protein from the cytoplasm to the nucleus; [25][26][27][28][29][30][31][32][33][34][35] 
Introduction
Neuroinflammation is a key process in Alzheimer's disease --tion, both neurons and glial cells produce pro-inflammatory molecules including cytokines and chemokines [1] [2] and production of pro-inflammatory cytokines and/or antiinflammatory cytokines [3] [4] [5] [6] transcription factors and the PI3K/Akt pathway [3, [6] [7] [8] [9] [ [10] [11] [12] 1440 Thummayot S et al Acta Pharmacologica Sinica [8] [9] [ [14] [15] [16] the nuclear factor erythroid 2-related factor 2 (Nrf2) signaling through its upregulation of antioxidants [17] conditions, Nrf2 dissociates from Keap1 and translocates to the nucleus, where it binds to antioxidant response elements stress [17] [18] inducing cell stress, before leading to cellular dysfunction and characteristic red to purple color and confers a wide range of pharmacological benefits, including as a potent antioxidant - [19] [20] [21] - [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] stress and attenuating apoptosis mediated by both the mito- [22] [23] After the treatment, the cells were added to the Griess reagent 
/

Discussion
neurons to produce pro-inflammatory cytokines such as [26] [27] and degradation processes that enable the translocation of [26] [27] [28] [29] - of cyanidin-3-O [30] [31] demonstrated that cyanidin decreased the expression of total p65 which indicated that p65 translocation from the cytosol into the nucleus, which is closely related to the degradation -n=3 ity and expression through downregulation of the p65 protein, - [17] [18] in phase II detoxification and antioxidant defense including [17] [18] Nrf2 pathway, which plays an important role in the expression of antioxidant enzymes [32] [33] [34] cyanidin increases the translocation of Nrf2 into the nucleus;
antioxidant capacity of a cell because it is a transcription factor for many genes coding for antioxidant enzymes [17] [18] -- [32] [33] [34] [ [17] [18] pathway [35] [36] [37] [38]
slices from Nrf2 knockout mice [39] [40] dylinositol 3,4-bisphosphate (PIP2) to phosphatidylinositol 3,4,5-triphosphate (PIP3) [41] [ [42] [43] are consistent with those of other studies as regards the identify the role of PI3K/Akt in transducing cell death signals -pathway [44] [45] expression, as well as suppress Nrf2 translocation, resulting [43] [44] [45] [46] way and that this did not occur through the PI3K/Akt path--mal upregulation of the PI3K/Akt signaling pathway in AD, -tance through feedback mechanisms [47] associated with AD progression [48] upregulate both tau and APP [48] modulates autophagy and clearance of protein aggregates, of this multifaceted enzyme [49] [50] [51] - [43, [52] [53] [54] been established that this effect depends on the regulatory role factors and interaction with signaling pathways, including the [55] [56] [ [55] [56] [57] [58] [59] tion factors [55] [56] [57] [58] [59] - [4] in vitro and in vivo -rons [4] [5] 10, [60] [61] murine microglia) [3, 5, 10, 60] - [11, 62] 25-35 induced the expression of 
